Modulation of voltage-dependent calcium current in Helix aspersa buccal neurones by serotonin and protein kinase C activators.
In Helix aspersa, activation of the cerebral giant serotonin neurones (GSNs) evokes a biphasic, excitatory synaptic response in the M neurones of the buccal ganglia. Local application of serotonin to the current-clamped M neurones also evokes fast and slow depolarizing responses. The slow response is thought to be dependent on calcium ions, whereas sodium ions have been implicated in the fast response. Here we provide further evidence that the slow response results from an increase in conductance to calcium ions, and show that okadaic acid, an antagonist of protein phosphatases 1 and 2A, potentiates the effect of serotonin, suggesting that the response is phosphorylation dependent. Further, agents known to activate protein kinase C, such as 1-oleoyl-2-acetyl-rac-glycerol and active phorbol esters (but not an inactive one) were found to increase the calcium current (actually carried by barium ions) of the M neurones. Such data suggest that the slow synaptic response mediated by serotonin can occur by activation of protein kinase C and phosphorylation of the affected voltage-sensitive calcium channels, or some closely associated protein(s).